The proportion of elderly people living in Poland has risen in recent years. With rising life expectancy, there is likely to be a concurrent increase in the incidence of chronic diseases and disabilities. Therefore, this study aimed to analyze the prevalence of chronic diseases and disability of the elderly in order to help guide strategies of prevention and public health control.
Background
Global aging of society has caused worldwide concern, primarily due to the increased burden placed on social and healthcare systems [1] . As people age, their physical and mental health and quality of life may deteriorate due to increased occurrence of diseases and/or disability [2] . Therefore, identifying diseases that affect health and functioning in the elderly population may be helpful in defining strategies for prevention and public health control [3] .
In recent decades, developments in medicine and public health, improved living conditions, and increased education have contributed to the reduction of mortality and to greater life expectancy in most regions around the world [4] . In 2015, just over 96 million people aged 65 and older lived in the European Union (EU) Member States, constituting 18.9% of the population; this was a 32.7 million increase since 1985 [5] . In Poland, the number of people aged 65 and older was 5.8 million in 2014, with forecasts of reaching over 8 million by 2030 [6] .
Data from the Global Burden Disease Study (2010) showed that even though the average life expectancy increased between 1990 and 2010, the average healthy life expectancy increased more slowly, and relatively little progress has been observed in the reduction of chronic diseases [4] . The study also noted that for every one-year increase in average life expectancy for men, only 0.75 years were spent in a healthy condition; for women this was only 0.77 years [4] . Poland has some of the lowest rates compared to other EU member states: the average healthy life expectancy for women aged 65 years is 7.8 years (EU average=10.3) and for men, 7.2 years (EU average=10.4) [7] .
Increasing population life expectancy leads to a concurrent increase in the occurrence of chronic diseases [8] . In addition, the number of chronic diseases occurring in one person also increases with age [9] . According to Barnett et al., multimorbidity occurs in 65% of people aged 64-84 years and in 82% of those aged over 85 years [10] . Prince et al. showed that 23% of the total disease burden affects people aged 60 years and older [11] . The authors pointed out that cardiovascular diseases, malignant neoplasms, chronic respiratory diseases, musculoskeletal diseases, as well as mental and neurological disorders are the main contributors to disease burden.
The increased prevalence of chronic diseases among the elderly may lead to an increased prevalence of disability [12] . According to the World Report on Disability, 15% of people worldwide live with disabilities, including 2-4% experiencing serious problems in their functioning [13] . Furthermore, the data presented by Eurostat indicated that 28% of people in Europe suffer from a disease and/or difficulty with basic activities [14] . In Poland, the number of people with disabilities accounts for 12.2% of the population, including 10.1% who need help with basic everyday activities [15] .
Recent studies investigating the current and predicted state of health of people aged older than 60 years have, however, have shown conflicting results. Some predicted a decrease in disability in elderly populations compared to previous generations [16] [17] [18] , while others indicated that increasing life expectancy will be accompanied by an increase in disability among people older than the age of 60, mainly due to a higher incidence of chronic diseases [19, 20] . Finally, some studies have predicted a reduction in the number of older people with moderate and severe disabilities, and a growing proportion of older people with mild disabilities [21] .
As research trends in morbidity and disability in the elderly population have presented contradictory conclusions so far, more studies are encouraged [22] . In particular, studies using similar methodologies are necessary to accurately compare the relationships between aging and levels of functioning on an international scale. In order to solve this problem, the World Health Organization (WHO) introduced a tool to assess disability based on the International Classification of Functioning, Health, and Disability (ICF) -Disability Assessment Schedule-3.6 (WHODAS 2.0) [23] .
In this study, we aimed to analyze the prevalence of chronic diseases and disability across the six domains of functioning among an elderly population in Poland. This is the first study to use the ICF-based tool in Poland to measure the health status of a population and to indicate the burden of disability according to the most prevalent long-term diseases among the elderly.
Material and Methods
This was a cross-sectional study representative of residents living in the Podkarpackie region of south-eastern Poland. The primary study population of 1,000 participants was randomly selected without replacement (using IBM SPSS Statistics v.23) from the Universal Electronic System for Registration of the Population (PESEL) database (full name, address, and PESEL number). The remaining 5,029 people in the PESEL database constituted a reserve population.
A questionnaire was completed via the Pen and Paper Interview (PAPI) method at participants' homes. We focused on participants aged 60-70 years old with proper cognitive state. The study population also included participants in the pre-retirement age group, in which there are particular expectations to maintain effective professional activity.
The study protocol received approval by the Bioethical Committee of the University of Rzeszów and all participants signed an informed consent.
Research tools
Basic sociodemographic data was collected for all participants, including age, gender, place of living, marital status, education, status in the labor market, and income. Disability was measured with the 36-item WHODAS 2.0 tool developed based on the ICF [23] . This tool measures the levels of functioning across six domains of life: cognition (Domain 1); mobility (Domain 2); self-care (Domain 3); getting along (Domain 4); life activities -domestic responsibilities (Domain 5.1); work and school (Domain 5.2 -results in this domain were only received from professionally active people, i.e., only 9.20% of the study population and therefore were not included in the current analysis); and participation (Domain 6) [24] . The questionnaire was translated and adapted for Polish conditions by a team of experts, who were members of the Council for the ICF.
When assessing the level of disability with the WHODAS 2.0, the following scale (consistent with the ICF) was used: no disability or an insufficient problem (0-4%), mild disability or a small problem (5-24%), moderate disability or a significant problem (25-49%), severe disability or a big problem (50-95%), and extreme disability or a total problem (96-100%) [25] .
Statistical analysis
The obtained data were analyzed by STATISTICA version 10 and presented as the mean and standard deviation (SD) unless otherwise indicated. The following statistical tests were used: descriptive statistics and an independent chi-square test. Statistical significance was set at p < 0.05. Table 1 presents the basic socio-demographic characteristics of the study population. The occurrence of at least one chronic disease diagnosed by a physician was identified in 84.1% of the population. The number of chronic diseases increased with age (p<0.001; Table 2 ). As for people aged 60 to 65 years, the proportion of people without chronic illnesses was significantly higher than people aged 66-70 years (it was 11.58% higher). The opposite situation was found in the case of five or more chronic diseases, where in the 60-65 year age group this proportion was 11.83% lower than among people aged 66-70 years. The mean number of chronic diseases diagnosed by a physician was 4.17 per individual (SD=3.61). We found that as the number of chronic diseases increased, the level of disability also increased (p<0.001; Table 3 ).
Results
The most common diseases in the study population were: circulatory diseases (59.10% of the studied population) including hypertension (51.0%) and coronary disease (23.8%); spinal pain syndromes (51.50%) including lumbar spine (41.5%) and cervical spine (31.2%); degenerative joint diseases (50.30%) including degenerative spine disease (39.0%) and peripheral joints (33.3%); and rheumatic diseases (23.9%).
A similar degree of disability was observed in individuals with at least one disease (circulatory, spinal pain syndrome, degenerative or rheumatic disease). Mild disability was discovered in about half (on average) of the population suffering from at least one disease from the aforementioned groups. Moderate disability was observed in every fifth person. The number of people with moderate disability was 28.03% in the case of rheumatic diseases alone. Severe and extreme disability was noted in almost 10.00% of the study population with at least one circulatory or degenerative disease, or with spinal pain syndrome. As for rheumatic diseases, there were slightly more individuals with severe or extreme disability (12.13%; Table 4 ).
In people with circulatory diseases, the greatest problems with functioning were observed within the participation domain (Domain 6): almost 90% of this subgroup had difficulty in normal participation in social life, with 45.18% experiencing at least moderate problems. The problems were mainly caused by a significant amount of time devoted to health-related issues and a negative impact of the disease on the emotional condition and financial status of the patients. Problems in mobility (Domain 2) were also observed in those with circulatory diseases: 36.21% had at least moderate problems moving around. These were primarily related to standing longer than 30 minutes and walking long distances (e.g., 1 km). Moreover, older people with circulatory diseases tended to experience limitations in their activity and carrying out life activities (Domain 5.1), as well as difficulty in getting along (Domain 4). The least significant problem in this subgroup was observed in the domain of self-care, such as maintaining hygiene, getting dressed, eating, and staying home alone (Figure 1 ). Similar problems were observed among people with degenerative diseases of the joints and spinal pain syndromes. The greatest limitations in this subgroup were observed within the participation domain (Domain 6) and were mainly attributed to the health condition itself and spending too much time on health-related issues. More than 90% of those with degenerative diseases of the joints and spinal pain syndromes experienced limitations in participating in social life. More than two thirds of people with musculoskeletal diseases also suffered from mobility problems (Domain 2), including difficulty in standing for more than 30 minutes, standing after sitting, and walking long distances. People in this subgroup also experienced significant limitations in carrying out complex life activities in their households (Domain 5.1); further difficulties pertained to getting along (Domain 4), including sexual activity. Cognitive distortions related to understanding and communication (Domain 1) occurred in more than half of the people with degenerative diseases of the joints and spinal pain syndromes. The least problematic domain for this subgroup was the one covering self-care (Domain 3) (Figures 2, 3 ).
People with rheumatic diseases showed even poorer functioning in each domain, with the greatest problems pertaining to participation (Domain 6). As many as 96.23% of this subgroup had difficulty in normal participation in social life; 59.41% experienced at least moderate problems. Mobility (Domain 2) Table 4 . Degree of disability of the study population in each group of diseases.
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was another area where significant limitations in functioning occurred: 51.05% had at least moderate problems with movement. People with rheumatic diseases also showed great difficulty in performing complex life activities in their households (Domain 5.1): 47.28% reported at least moderate problems with doing their household duties. Indeed, those with rheumatic diseases are often unable to perform all household duties or do them more slowly. Those with rheumatic diseases also showed significant problems in getting along with others (Domain 4). In addition, cognitive distortion related to understanding and communication (Domain 1) was observed in 59% of patients with rheumatic diseases. Self-care (Domain 3) was ranked as a minor problem in this subgroup of people (Figure 4 ).
The mean time of temporary disability for the entire study population was 2.82 days for limitations in doing life activities or work, and 2.02 days for complete inability to perform life activities or work. As the number of chronic diseases increased, the length of temporary disability in performing life activities or work was also extended. The more chronic diseases a person suffers from, the more likely they are to limit or refrain from doing usual life activities or work ( Table 5 ).
The average time of indisposition of people without chronic illnesses in the past 30 days was 0.5 days of restricted normal activities or work and 0.41 days of complete cessation of normal activities or work. The average time of indisposition increased with the number of chronic diseases occurring in one person. The average duration of restriction of normal activities or work was 9 times longer among people with five or more chronic diseases than those without any chronic diseases, whereas the average time of complete cessation of normal activities or work was 8 times longer.
The mean time of temporary disability for people with the most common chronic diseases was much longer than the mean time of temporary disability calculated for the entire study population (Table 6 ).
The mean time of temporary disability in the last 30 days among people with the most common chronic diseases was between 8.69 and 9.28 days of limited capacity to do common life activities or work, and between 7.42 and 8.23 days for complete inability to perform usual life activities or work. 
Discussion
Our study involved an analysis of the prevalence of chronic diseases and disability among older people living in south eastern Poland. We found that the prevalence of at least one disease diagnosed by a physician in people aged 60-70 years was as high as 84.10%; and an older person suffered from an average of four chronic diseases. The most common reported diseases were circulatory diseases (59.10%), spinal pain syndromes (51.50%), degenerative joint diseases (50.30%), and rheumatic diseases (23.90%). Our analysis showed that, as the number of diseases increased, the degree of disability of the study persons increased significantly. We have observed a pattern of limitations leading to disability among the elderly regardless the type of chronic diseases. The biggest problem was in social participation. Another area of concern was mobility, mainly related to difficulty standing for long periods of time and walking long distances. The next most commonly occurring problem was carrying out complex life activities in the household.
There was a very high prevalence of chronic diseases among the inhabitants of south eastern Poland (the Podkarpackie region) who were aged 60-70 years: almost 85% of the study population had at least one diagnosed chronic disease. Similarly, a study carried out by GUS (The Central Statistical Office of Poland) on the health of the Polish population showed that the average number of chronic diseases among a group of people aged 60-69 years was 3.1 in 2016 [26] . With regards to the Podkarpackie region, we found the mean was higher at 4.16 (median=4, SD=3.6) in 2016. We also observed that the more chronic diseases a person suffered from, the higher their degree of disability.
The most common health problems of those aged 60-70 years in the Podkarpackie region were chronic circulatory diseases and musculoskeletal diseases. Our study results were consistent with GUS data on the most common chronic diseases among older people in Poland [26] . Similarly, Eurostat studies have indicated that the main and long-term diseases among the elderly include cardiovascular diseases, cancer, mental health problems, diabetes, respiratory diseases, and musculoskeletal diseases [27] . Moreover, according to the Global Table 6 . Number of people and mean time of temporary disability among people with the most common chronic diseases.
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Burden of Disease Study, disability was most often caused by musculoskeletal disorders and depressive disorders during 2005 to 2015 [28] .
Circulatory diseases were observed in 59.1% of our study population in the Podkarpackie region, most commonly hypertension, coronary disease, atherosclerosis, myocardial infarction, and stroke. Indeed, previous studies have indicates circulatory diseases were a strong predictor of the prevalence of disability in elderly populations [29, 30] . While developments in cardiology have reduced mortality rates and incidence of severe disability associated with circulatory diseases [31] , they have also resulted in a longer life expectancy that is not necessarily of high quality and individuals are often limited in their functional efficiency [32] . Indeed, circulatory diseases are among the most common causes of inability to live independently [33] . Therefore, disability related to circulatory diseases remains a major public health problem [30] .
The most common chronic musculoskeletal diseases observed in our study population were spinal pain syndromes (51.50%), degenerative diseases of the spinal column and peripheral joints (50.30%), and rheumatic diseases (23.90%). Musculoskeletal diseases, including pain syndromes, represent some of the most common chronic diseases, especially among people older than the age of 60 [34] . Indeed, chronic diseases together with the associated pain and structural limitations of the body in conjunction with environmental barriers cause disability in patients with different degrees of severity [35] . In addition, musculoskeletal disorders are often closely linked to working conditions [36] . In studies carried out in Poland with regard to the adaptation of work places for older people, it was found that efforts to promote health, as well as the organisation and adaptation of working 7conditions to the needs of the elderly, are only taken into consideration to a small extent [37] . Furthermore, actions aimed at employing older workers and age management are only conducted in a few companies in Poland, and less than 7% of companies provide advice on healthcare. Therefore, programs aimed at extending working life and the ability to work longer are currently very poorly implemented in Poland [38] .
Among those with diagnosed chronic diseases in our study, almost half (40-47%) were limited in their ability to perform ordinary life activities or work for 8.69 to 9.28 days on average in the last 30 days, and more than one third (35-40%) had refrained entirely from performing ordinary activities or work for 7.42 to 8.23 days on average. Similarly, Van Houtum et al. indicated that in a group of more than 1,500 people with chronic diseases, 37% experienced difficulty in their daily lives, of which 20% reported a problem in their basic daily activities [39] . Elderly people with chronic diseases were also previously shown to need support (apart from traditional medical care) in dealing with everyday problems and with life situations that are important to them [40] .
We found the degree of disability among those with diagnosed chronic diseases was high in Poland. Moderate, severe, and extreme disability (i.e., disability that disrupts normal human functioning to a great extent) occurred in 30-40.06% of the study population with the most common chronic diseases. These people with a severe or extreme disability will require occasional or regular assistance in their everyday life. Similarly, a study involving a Spanish population revealed that 51.5% of the elderly had moderate disability, which was significantly associated with cognitive impairment, cerebrovascular diseases, and locomotor diseases [41] . In contrast, a study conducted in the United States reported a lower incidence of disability among the elderly (25.4%) [42] . Therefore, the rate of disability among the elderly appears to be country specific. Indeed, another study found that disability associated with aging was primarily related to older people in low-and middle-income countries [43] .
Among the elderly Polish population, we found the greatest problem in the domain of participating in social life. More than 90% of participants mentioned problems in this area, with almost half experiencing at least moderate problems. This domain measures a person's involvement in life situations and their motivation to take actions. The problem that a person can experience in various life situations depends on two factors: their abilities and the actual performance of activity. A careful analysis of the responses from the study population revealed that health problems limited their participation in social life, including difficulties in overcoming environmental barriers relating to their health problems. Their emotional condition and financial status were also negatively affected. We found problems in participation in social life were closely related to difficulties associated with mobility and performing complex life activities, such as standing longer than 30 minutes, standing from a sedentary position, walking long distances, carrying out all household duties, and the speed in which activities were completed. Indeed, according to Warren et al., a slower pace of walking was significantly associated with reduced participation of older people in social life [44] . Furthermore, dysfunctions in the lower limbs and pain associated with coexisting diseases have previously been shown to have a direct and indirect impact on social roles [45] . Previous studies also point to the fact that older people who are more active in social life are also more physically active and have lower levels of disability [46, 47] . Finally, Tomioka et al. stated that social activity influences the maintenance of independence, but this differs according to gender: that is, increasing social activity was significantly related to a lower amount of functional limitations for women in particular [48] .
